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ENHANCED SERVICES FOR ATM SWITCHING 
USING EXTERNAL CONTROL 

I. BACKGROUND OF THE INVENTION 

The present invention relates generally to telecommunication networks 
and specifically to ATM networks. 

Contemporary tete 
services far beyond the traditional basic telephone service. For example, 
businesses can have 800 numbers that connect to different service centers 
based on the time of day or the 16^ of the caller. Individuals can have 
personal numbers th^ after the individual moves to 

another location; Employees ^ cat! overseas 

• ..:/.®ljfiGes- using abbreviated phone numfc^rs. And, people can charge calls to a 
c^d 

These enhanced ser^ make switching systems in 

telephone network cen^l officer complex, those systems have 

gtowiMoin complex software, and the 

to hold information such as each 
• : -;V • customer's fea^ routing information. 

M for 
telephone calls fes expanded from the dialed phone nurhber to 
increasingly sbphls^ra^ prptp For example, the protocols now include 
ihfomatibn abd^ the call; the types of 

services requested, c^ database queries and 

; responses. 

i New services require new protocols and , therefore, new software in the 
switches. T^ systems, however, 

sp developing sdl^re for them is costly and time consuming. Adding to the 
expense is the need in many to deploy comparable software to support 
the needed services and protoi^ls at each switching center ih 
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The problems of adding enhanced services will increase with the 
growth of Asynchronous Transfer Mode (ATM) switches and networks. ATM is 
a new telecommunications technology for high speed fransfer of data and 
voice. Current ATM switches provide only basic connection capabilities; no 
enhanced services have yet been devddp^ for ATM. 

If enhanced services are placed ^^m 
ATM network design, providers of such services must rely on the switch 
vendors J<? program the switches to support those new services. In addition, if 
a service provider builds a network using ATM swrtches from multiple vendors, 
it must cx^rt inate the im services with all of its switch 

vendors, a very formidable task. 

One possible solution may cpme frbm the? ATM Forum, an organization 
to ensured may announce a 

standard mana^ 

to doiiripre than truest to occure, however, the 

organizations responsible for the ;A1^ 
much contralto the 6kte^^ 
may not p^ 

; (I. SUMMARY OF THE I JNI VjE JNTTl^ 
r ; i:^ere is^the 

eh hanbe^ services for ATTV/I aridf^s developing and 

implementing Such a system 

should also ensure that ATM ne^ 
■ impact to users. 

This invention meets these goals by separating the enhanced services 

from the switching ftmctions and implementing the enhanced services in a 

centralized c^mputin 

testing; and implementation 

processor; such as a standard cbmputer with readily available programming 



WO 98/26627 



PCTAJS97A22773 



-3- 

aids. Providing a separate processor in this manner makes implementing and 
developing enhanced services easier and less expensive than using 
conventional techniques. 

Additional goals and advantages of the invention appear in the 
following description; ^ from that descriptioh or may be 

learned by practicing the invention. The goals and advantages of the invention 
can be realized and attained by the methods and apparatus pointed out in the 
appended claims. 

To achieve the^ g 
invention, as embodied 

network of this invention for routing telephone ralli^^ 
services from a calling pal^ to a called party, in^^^^:e^mal controller 
for processing cpntrpl messages from the railing party requesting connectjoh 
to the called party 

creation of a bearer channel betw calling pa^ and the called party; 
and a network sw^ 

from but cx)upied to the external controller, for routing messiag€is from the 
calling party to the e%rnal controller, for rec^ control signals 

fromthe externali^tro 

calling party and the railed party in response taW^ 

A method ac?»i^ing to this invention fpr rbutipg telephone calls in a 
telerammunirations netv^ railed party, includes the 

steps of preceding ^ : 
controllerrequestinig connection^ : 
signals from the eternal ra the 
external controller, to command the switch to create a bhahnel between the 
calling party and the railed party; and establishing in the switch a channel 
between the called party and the calling party for communicatibh. 

Both the foregoing genera] description and the ifojlpwing detailed 
description are exemplaiy and explanatpiy only and do riot restrict the 
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invention as claimed. The ac^mpianying drawings, which are incorporated in 
and constitute a part of this specification, illustrate embodiments of the 
invention and, together with the description, explain the principles of the 
invention. 

III. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a conventional A 

Figure 2 is a block diagram of a network to 
this invention; 

Figure 3 is a flow diagram showing the operation of the network in 

Figure | for a conventional telephone call- 
Figure 4 is flow diagram showing the operation of the network in Figure 

i for a telephone call with enhanced services; and 

Figure 5 is a block diagram of an external control wps shdvyn in 

Figure 2, . 

IV; DESCRIPTION OF THE PREFERRED EMBOPlMENtS 



the invention, examples of vMchareffl 
drawings. Wherever possible, the $^ 

throughout the drawings to refer to the same or like parts^^^^^^^^^^ c 

The following discission focuses orr 
in its broader aspects can apply to different technologies a^ ^ 
TDM, IP switching, or gigabit Ethernet. The invention is pa rUculariy u^ 
high-speed networks that can rapidly transfer control info 

The invention can be best understood by comparing ft With ■ 
conventional networks, such as in Figure 1 . In netWbrk 100^ v/heh 



130, calling party 1 00's telephone equipment sends; signaling messages to 
switch 130 on virtual channel 5. These sig^^ 
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Fabric 135 rbutes to Switch Controller 138, request sWitch 1 30 to set up 
another virtual channel that connects through Switching Fabric 135 to the 
destination party, Virtual channel 5, called the' Service Signaling Channel for 
ease pf description, was set up in Switching Fabric 135 as part of the switch 
provisiohinig during p^ 

In response to the signaling messages frorti Calling Party 11 0, Switch 
Controller 1 38 commands Switching Fabric 135 to create a virtual^ 
between Calling Party 110 and Called Party 120, and assigns the channel a 
number* for example 80. Switch Controller 138 chooses an available number 
from a wide ra^ of channel numbers it supports. Channel 80 is called the 
Bearer Channel because it bears the actual substance of the call, whether it 
be voice; video; or data. 

OriTO the virtual connection is created, Switch Controller 1 38 informs 
Cailed F^rty 1 20 of an incoming call using a similar Service Signaling Channel 
on virtual channel 5: Switch Controller 138 also tells Called Party 120 whic|h 
virtual channel is the Bearer Channel. 

/ <^^P^"\20 accepts the callby sending an appropriate message 
; to^Swjtc^ Controller 1 38 over the Service Signaling Channel, and Switch > 
y. Cbhtrpjle^ message over the Seivi<^ Signaling Channel to 

^ G filing Pia rty 1 1 0 a n nou n ci n9 that the cbnnec^dri has been establish€kl oyer 
^ The Calling Party and Called Party may now communicate 

over virtual channel 80. 

the protocol for signaling connection requests over virtual channel 5 is 
defined in the ITU standard Q.293I for basic connection controLlftis protocol* 
however, has no provisions for enhanced services. Enhanced services require 
^ software for Swrtch Controller 1 38, which normally can only be done by the 
vbndbr that builds switch 130. 

This invention separates the functions of en ha need se rvices from the 
^ncrtibn of {switching on the ATM network; Doing so uses several aspebts of > 
ATM technology/ For examp^^ 
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optic transmission ; facilities: This allows a separate control computer to send 
control information to the switches to respond quickly enough to create 
connections properly even when the control computer is located a long 
distance from the switch: 

Another feature of ATM networks is the ability to divide the data on a 
certain link into an a^ "virtual channels" that can be routed 

independently. This; feature allows a network to route control protocols to 
external control computers rather than to a switch controller. 

In addition, the eternal control ^ 
the ATM switch usiHg "proo^ signaling" to make any needed ATM 
connections. Pro^ Signaling, which is described in the ATM Foruntfs standard i 
for the User to Ne^ version 4.0 allows one user to set up 

c^ 

; R consistent 
w^ been replaced by Switch 

230 ar^ Galled Party 1 20 connects to Port 1 

of Swftch 230; <^IH to Port 2 of Switch 230; and 

External 6ort^l Gomputer 240 connects to Port 3 of Switch 230. 

i Through syffi^ Switch 230 is initialized, switching 

fabiip 23iN Service Signaling Channel (virt 

channel 5) of 0 Signaling Channel (virtual channel 

21; fo^ 

■ programm^^ as well as protocols for enhanced 

services. purpose computer, such as an IBM RS/6000; 

: Control Gbmpu^ programmed by ^rtch vendors, ^ i 

software ot^ service providers. 

External C^ntror preferably includes databases to 

. provide enhanced services. The databases can contain switch addresses 
cortesporidm^ by the calling party, such as an 800 number 
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The databases could also contain abbreviated dial plan databases for virtual 
private networks, call restriction databases for virtual private networks, or 
credit card billing databases. 

External Control Computer 240 ailso communicates directly with Called 
Party 120 via Switching Fabric 235 over its virtual c 20, and 
communicates with Switch Controller channel 5; Galled 

• - Party 11 0 and Called Party 1 20 w over a Bearer Channel (virtual 

channel 80) through switching fabrjc 235; as in F 

Networks operating consistent vyith this should handle 

standard ATM calls in a way that ^ switches, at 

least from the callers* perspecti^ with this 

invention, the nety^ as current 

systems, although networks cbns^ invention use external control 

instead; For this to \w 

three ways. : ; : ' 

Fir^, switching route the calling party 

i i d's Service Signaling Channel ^ 

Cpmputer 240^ -rather than to Second, Switching Fabric 

• 235 must be provisioned to cd^ 5: from Galled Party 1 20 to 

virtual channel 20 for Exierh^l Conlrol protocol allows 

such provisioning, which is 

240 uses its virtual channel 5 for Controller 238. 

Etecaiuse Computer ^2^ 

users, it will be called the Connection Channel to distinguish it from 

the Service Signaling Channel^ aboye^ virtual channel 5 

from Calling Party 1 10 maps to vir^^ 
Computer 240. 

Figure 3 shows a flow d^ 
performs according to tills invention fbra standard Calling 
; : Party 100 requeste fro to 
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Galled Party 1 20 using virtual channel 5, the Service Signaling Channel (Step 

310).. 

Next, External Control Computer 240 uses proxy signaling on the 
Connection Signaling Channel to request Switch Controller 238 to establish a 
connection between Calling Party 11 0 and Called Patty 120 (Step 320). In 
response, Switch Controller 238 command^ Switching Fabric 235 to make a 
virtual channel between the two parties, and assigns the virtual channel a 
number, suqh as 80. 

Using proxy signaling, Switch Contralto 
Computer 240 via the Connection Sjghaling ^ Channel that a connection has 
been set up using channel number ^ Control Computer 

240 in turn uses the Service $ 

channel 5 to inform Called Party 120 of ah iriwm^ oh virtual channel 80 
(Step 340). :• ^t^v^M'fci^^ " ; ■ 

Called Party 120 a 

acceptance message back to External Control 240 over the Service 

Signaling Channel of virtual channel 5. E 

sends a message over the Service Signaling Qhannel on virtual channel 21 to 
Calling Party 1 1 0 indicating that the ^nriedtipn is established over virtual 
channel 80 (Step 350). :^e Calling Pa^ rnay now ^ ■ • 

communicate oyer virtual channel 80: 

The preferred embodiment may also be used for enhanced services, 
such a^ time^frde^ a flcwv chart 4Q0 

containing the preferred steps for 

First, Calling Party 1 1 Q reqiiesfe a connection to an 800 number using 
its virtual channel 5 (step 410). Next,i External^ 240 consults 

an 800 number database to find possible* trarisl^tonst tor the number (step 
420). Because there can be multiple entries in the datates^ for iEin 800 
number, based; for example, on time 6f d^ Brt 
applies the heeded criteria; such as time of day* to selectthe proper entry: 
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Then, External Control Computer 240 uses proxy signaling to request a 
connection from Switch Controller 238, and the remainder of the call proceeds 
as in Figure 3 (Step 430). 

Other enhanced services can proceed in a similar manner. Requests 
are sent over Service Signaling Channels to External ^ 
Computer 240 responds to the requests for enhanced services by performing 
desired processing, causing Switch Controller 238 ibnte 
connections and sending messages to Called Party 12^ orCall^ 
These enhanced service need not require any hardware changes to ATM 
Switch 230. They only require software chahg 
■240. • ' 

Figure 5 shows a preferred embodiment of External Cphtrt)! Computer 
240 to carry out the functions described above: Com 
processing sec^on 510 to perform the necesisa 
making, and other professing.' Input/Output s^ipn 520 ^ 
and other external input and output devices such a^ m and 
monitors, through appropriate drivers. Memory 530 iHdUde^d 
provide data to enhanced services, service programs 550 to provide the lo^ 
flow for decoding the requests for enhanced siervjces and p ; 
f services, and programming memory 560 needed ^ 
It will be apparent to thc?^ 
and variations can be made in the methods and apparatus of this iriv6htiori 
without departing from the scope or spirit bf the ihveriti 
invention will work with different switches and different control 
Also, Switch 230 can actually contain several switches, and External Control 
Computer 240 can include several computers. 

Other embodiments of the invention will be apparent tb those skilled in 
the art from consideration of the specification and prac^ce of the invention^ 
The specification arid examples should be considered as eixemplary : The true 
scope a rid s pirit of the in vention are determine by ^ 
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WHAT IS: 

1; network for routing communications from a 

calling party to a called party, comprising: 

external controller means for processing control messages from the 
calling party requesting connection to the called party, and for generating 
switch control signals to cause the creation of a bearer channel between the 

network switch means, coupled to the calling and called parties iand 
separate from but coupled to the external controller means, for routing 
messages from the railing party to the external controller means, for receiving 
the switch control signals from^^^^^ and for creating 

the bparer channel between the cal^ 
to the switch control signals. 

7 2. - the telecommunications tietvvofk of claim 1 , wherein the netwbr^ 
switch means is a single switch. 

! 3 f The telecommunications network of claim 1 , wherein the network 
switch means incudes a plurality of switches 

4. The telecommunications network of claim 1 . wherein the external 
cohtix? means is a single computer. 

The telecommunications network of claim 1, wherein the external 
controller means includes 
multiple computers. 



6. The telecommunications network of claim 1, wherein the network 
switch means includes 
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means for creating a communications channel between the calling 
parly and the external rontroller means for the control messages. 

7. The telecommunications network of claim 1, wherein the external controller 
means includes 

.; . means for sending control messages to and receiving control 
messages from the called party. 

8. The tdecxim network of claim 1, wherein the network 
switch means indu 

mearis for creating a communications channel between the called party 
and the e^ means for the control messages. 

9. f he teieTO network of claim 1 wherein the external controller 
means includes 

me^ the calling party for enhanced 

. vseiviG^ 

; means ^ response to the requests 

for the ot^ 

• 1 0; The ieibcp netwbrk df claim 9, wherein the external - J 

cdntrd iricludes 

a dateba^e con used to provide the enhanced services. 

^ ; i 10, wherein the database ; 

includes 
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12. The telecommunications network of claim 10 9 wherein the database is 
an 800 number database and the numbers dialed by the calling party include 
800 numbers. 

13, The telecommun^ 1 0, wherein the database is 
an 



14. The telecommunications network of claim 10, wherein the database is a 



15. The telecommunications network of claim 10, wherein the database is a 
credit card bjllingxiataliase^^ ; 

16; The tdectimmtihira^ wherein the network 

switch means ihdud^s j 

a signals from the 

exterriai controller m^ 

; d sW the 
/bearer channel, 

17; Ah/V^ 

called par^/ comprising: 



calling party requesting connection to the called party, and for generating 



calling party and the 

ATM switch means; coupled to the calling and called parties and 
separate from but coupled tb ^ 
messages fro 

the switch 6bhtrol signals from the external controiier means, and for creating 
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the bearer channel between the calling party and the called party in response 
to the switch control signals. 

1 8. The ATM network of claim 1 7, wherein the ATM switch means is a 
single switch. 

1 9. The ATM network of claim 1 7, wherein the ATM switch means incudes 
a plurality of switches 

20; The telecbmmUnjratiqns ™ externa! 
controller m^ns is a single pompirter; 

21 ^ 17, wherein the external 

controller m^ 

multiple computers. : 

22. The ATM netwo^ ATM switch includes 

^learis^ 
party and the e^ei^a 

23/ The ATM 
. includes \ y h-£ ■ 

means for sending wn^ receiving control 

messages f^ 
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24; The ATM network of switch includes 

means for creaiB^ party 
and the externals 
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25. The ATM network of claim 1 7; wherein the external controller means 
includes 

means for receiving requests from the calling party for enhanced 
services, and 

means for providing the enhanced services in response to the requests 
for the enhanced services. 

26. The ATM network of claim 1 7/ wherein means 
further includes 

a d^$b$se> containing data used to provide the enhanced services. 

27. The :MM rjetw^^ 

addresses corresponding to numbers dialed by the calimg party. 

28. The ATM network: of claim 27, w^ 800 number 
database and the numbers dialed by the calling pa 

29. The ATM network of claim 27, wlterein t^^ abbreviated 
dial plan database for virtual private 

30; The telecommunications netwoi^ of d 
call restriction dataj&ais^ for 

31. The telecommuri^ wherein the databa^s is W 

credit card biljing database. 



32. The ATM netwbrkiof claim 17, V^erein the ATM 

a switqh controller for receiving the svyrtch cbrt from the 

external controller rneans, and 
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a switching fabric, eoupled to the switch cqriti^ 
bearer channel. 

33; The telecommunications network of claim 17/ wherein the switch 
controller includes 

means for implementing proxy signaling - 

34. The telecommunications network of claim 17, furtherincludin^ 
access interface. • 

35. The telecommunications network of claim 1 7, wherein the switch 
controller includes an API for establishing connections. 

36. A method for routing telephone calls in a telecommunicate 
from a calling party to a cal|^ p£ 

processing control rtlessage^ 
controller means requ^ing 

sending swrtch;<x)r^l sign : 
ATM switch, separate from We external controller meahsvtb ^ 
switch to create a channel between the and 

establishing in the switch a channel between tiW Jelled ;party and the 
calling party for communication. ,*v 

■ 37. The method of daim 36 further indudihg the steps of v - ; 

sending control messages from the external 
called party through the network switch; 

sending control messages from the called party to tHe external 
controller means through the network switch; arid 



sending rontrol hiessages from the external conifpller moans to the 
calling party through the network switch. 
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38. The method of claim 36, further comprising the steps of: 

sending control switch control signals from the switch to the external 
controller means informing the external controller means that the channel 
between the calling party and the called party has been created; 

sending control messages from the external controller means to the 
called party informing the called party of an incoming call from the railing^ r 
party; '- : ^ : ::>'w:, 

sending control messages from the called party to the external 
controller means informing the external controller means that the called party 
has accepted the incoming rail; and • 

sending control messages from the external corit^ 
^ calling party that the channel between the calling 

^^^^^ : - ^ ; 

- ^ 3^ of claim 38, wherein the step of processing control 

; from the calling party includes the step of 

> ; feW 
^^^^ ^ calling party. 

:4&v^ of claim 39, wherein the step of retrieving a switch 

Includes the step of 

retrieving f^ ah 800 database the switch add ress corresponding to ; 
; an 800 numberdialed by the calling party. 

;^- ; ^$$*A the method of claim 39, wherein the step of retrieving a switch address 
includes the step of 

retrieving from an abbreviated dial plan database for virtual private 
networks database telephone 
number dialed by the calling party. 
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42. The method of claim 39^ wherein the step of retrieving a switch address 
includes the step of : 

retrieving from a call restri database for virtual private networks 
database the switch address corresponding to the telephone number dialed 
by the calling party. 

43. ; The method of claim 39, wherein the step of retrieving a switch address 
includes the step of 

retrieving from a credit card database information corresponding to the 
telephone number dialed by the calling party. 

44. A method for routing telephone calls in an ATM network from a calling 
party to a called ^ 

prpces£^ external 
controller m£aris ^ to the called party; 

sending switch control signals from the external controller means to an 
ATM switch- sep^ means, to comniahd the 

; e a channel between the called party and the.:;- ■ 

calling ^ 

i 45v T^ 

sending ^ external controller means to the 

called party through the ATM switch; 

sending control messages from the called party to the external 
controller means ^ 

Sending con from the external controller means to the 

i calling part^throUgh 





46. The method of daim 44, furthered the steps of: 

sending control switch control signals from the ATM switch to the 

external controller mearis informing the external controller means that the 

channel between the calling party and the called party has been created; 
sending control messages f^m the external controller means to the 

called party informing the called pa incoming call from the calling 

party; 

sending conttbl messages fro the called party to the extemal 
controller means informing ^e ej<^mal controller means that the called party 
has accepted the incoming^ 

sending rohtrol m^ the 
calling party informing the calling party that the channel between the calling 
party and the ^ 
accepted the incoming c&ll^ ; 

^7. The methbd p^ 

messages from the tailing step of 

retrieving f^^ 
dialed by the calling i^ity; 

48. Themeth^^ 
signals includes the s^^ 

using proxy signaH^ 

49, The method of cb the step of retrieving from a switch 
address indudes th^sfep^ 

retrieving*^ corresponding 
to an 800 number dialed by^* 





WO 98/26627 PGT/US97/22773 

50. the method of claim 46, wherein the ^ep of retrieving from a 
address includes the step of 

retrieving from an abbreviated dial pteh database for virtual private 
networks database the switch address corresponding to the telephone 
number dialed by the calling party. 

51. The method of claim 46, wherein the st^ from a switch 
address includes the step of 

retrieving from a call restriction database for 
database the switch address corresponding to ^ telephone number dialed 
by the calling part. 

52. The method of claim 46/ wherein ^ from a switch 
address includes the step of 

retrieyihg from ^ 
telephone number dialed by 
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